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[57] ABSTRACT

A warp stop motion apparatus includes individual dis-
engageable coupling and control elements which have
fork-like ends that are capable of surrounding the lateral
stdes of drive pins extending outwardly from the oppo-
site sides of the end portions of the respective inner
movable serrated bars which slidingly extend into a
housing part that is oscillated back and forth by an
individual electrical motor. Oscillation of the housing
part causes the inner serrated bars to oscillate in their
longitudinal direction with respect to outer stationary
serrated bars in which they are positioned. Separate
adjustable spring loaded locking cams act to keep each
coupling and control element in position; however, if an
inner serrated bar becomes blocked with respect to its
movement relative to the associated outer serrated bar
due to drop wire falling across the teeth thereof, the
associated coupling and control element will rotate,
causing a contact spring to close an electrical circuit
which activates a switch to stop the weaving machine
and the oscillating movement of the housing part.

7 Claims, 9 Drawing Figures
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MECHANICAL WARP STOP MOTION
APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a mechanical warp
‘stop motion apparatus which acts to stop the operation
of the associated weaving machine in case of warp end
breakage, and more particularly to a mechanical warp
stop device which utilizes multiple drop wire bars con-
sisting of stationary outer serrated bars and movable
inner serrated bars, the inner serrated bars being oscil-
lated with respect to the associated outer serrated bars.

Due to lack of space, the large number of warp ends
and the corresponding number of drop wires in a weav-
ing machine cannot be arranged on one row. The drop
wires therefore have to be arranged in several rows,
running parallel to each other, and the parallel serrated
bars of the associated mechanical warp stop motion
device will be lined up therewith. As an example, with
six serrated bars in the mechanical warp stop motion
device, six rows of drop wires will also be used and each
of these drop wires will, at the time of a warp énd break-
age, be capable of activating the mechanical warp stop
motion device to in turn stop the weaving machine.

Existing warp stop motion devices of this nature,
using for instance six serrated bars, utilize one common
spring acting on all six serrated bars. The resisting force
of this Spnng, which blocks the movement of one of the
oscﬂlatmg inner serrated bars and which has to be over-
come in case of a warp end breakage and the subsequent
falling of the drop wire, can be altered only by adjust-
ment to that one spring. Due to the continuous drive
which causes the oscillating movement, the spring,
which co-operates with a coupling piece, will activate a
contact, thus stopping the weaving machine. However,
the resisting force of the spring has to be set relatively
high so that the frictional force produced by the six
serrated bars does not exceed the force of the spring,
which otherwise will give false stoppages of the weav-
ing machine. The pressure of the spring, on the other
hand, has to be set stronger when the inner serrated bars
are tightly fitted or when the dirt accumulation is
heavy. The result of this is that the drop wires will get
damaged or crushed on account of being pressed against
the outer stationary serrated bar, and only after over-
coming the pressure of the spring will the coupling
piece discontinue driving the oscillating inner serrated
bar and cause the weaving machine to be stopped. The
drive is taken from a suitable mechanism which is part
of the weaving machine.

It is an object of the present invention to provide a
mechanical warp stop motion apparatus which will
prevent the damage to the drop wires caused in the
known prior art devices.

SUMMARY OF THE INVENTION

- According to the present invention, each inner mov-

ing serrated bar is provided with a coupling and con-
trolling mechanism which includes an associated spring
whose resisting force can be kept comparatively low.
Thus a comparatively low force on the inner serrated
bar, resulting from a fallen drop wire, will activate the
coupling and control mechanism such that the move-
ment of the inner serrated bar will be discontinued and
the weaving machine stopped. Damage to the fallen
- drop wire will therefore be avoided.

5

10

15

20

23

30

35

45

50

2

The invention allows for adjustment in the resistance
force of each spring when the associated inner serrated
bar 1s damaged and then replaced with a new one.

In addition, the blocking of one serrated bar does not
necessitate that all other bars will also inevitably have
to stop their motion, as is the case with already existing
mechanical warp stop motion devices, i.e., a further
advantage of the invention is, that the bars which are
not blocked and not disengaged, can still make their
oscillating movement, which can be used to facilitate
location of the fallen drop wire. With the aid of a motor,
which is part of the apparatus, these serrated bars can
again be moved, and by this means the blocked serrated
bar can easily be located.

For this purpose an individual drive for the apparatus
is necessary. Mechanical warp stop motion devices in
existence up to now have a drive which is activated
from the weaving machine itself. Having stopped the
weaving machine, the drive cannot be in operation as
long as the warp end breakage is not repaired. The
existing warp stop motion devices furthermore have a
searching handle, which can be operated manually to
move the serrated bar slight]y in order to determine
where the fallen drop wire is.

The separate drive motor of the inventive apparatus
provides the constant osc1llat1ng movement to the ser-
rated bars. Also, if the weaving machine is stopped, the
oscillating movement for the searching process can still
be carried out by momentarily switching on the individ-

ual drive motor.

Having adjoined to each serrated bar an 1nd1wdual
coupling and controlling element, a further advantage
of the present invention consists in the fact that in addi-
tion to the controlling process to stop the weaving
machine, each of the serrated bars can be equipped with
adjoining indicating devices which, in an optical or
ancther appropriate measure, will indicate which of the
individual serrated bars are blocked. Due to -this, a
fallen drop wire and the corresponding serrated bar can
easily and quickly be determined, which considerably
facilitates the finding of the broken warp end.

DESCRIPTION OF THE DRAWINGS

In the drawings,

FIG. 1 shows a schematic side view of the driven end
of a warp stop motion apparatus constructed according
to the present invention,

FIG. 2 shows a schematic top view of the driven end
of the warp stop motion apparatus shown in FIG. 1,

FIG. 3 shows an additional schematic top view of the
driven end of the warp stop motion apparatus shown in

“FIG. 1, the portion of the figure showing the housing

part of the apparatus indicating in its upper half the

- positioning of the cover portion thereof when opened
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with respect to the bottom portion and in its lower half
the positioning. of the cover portmn when closed over
the bottom portion,

FIG. 4 shows a schematic partial side view of the
cover portion of the housing part of the inventive warp
stop motion apparatus when oriented to its opened posi-
tion,

FIG. 5 shows a partial schematic side view of the
cover portion of the housing part of the inventive warp
stop motion apparatus when oriented to its closed posi-
tion,

FIGS. 6 and 7 show partial cross sectional side views
of the housing part of the inventive warp stop motion
apparatus as seen along line I-—I in FIG. 3, showing two
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different relative positions of a coupling and controlling
element in the housing part and the ends of the associ-
ated serrated bars which extend into the housing part,
FIG. 8 shows a similar partial cross sectional side
view of the housing part showing the relative position
and orientation of a coupling and controlling element

when the associated serrated bar has caused the element
to be activated, and |

FIG. 9 shows a partial cross sectional side view of the
housing part as seen along line II—1I in FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIGS. 1-3 show schematic views of the driven end of

a mechanical warp stop motion apparatus constructed
according to the present invention. The apparatus in-
cludes six movable inner serrated bars 1 and six station-
ary outer serrated bars 2, each inner serrated bar 1 being
capable of moving (osciilating) in its longitudinal direc-
tion within an outer serrated bar 2. The outer serrated
bars 2 are fixedly mounted by a bar support 3, which is
perpendicularly oriented with respect to the longiduti-
nal dimension of the outer serrated bars 2, so as to be in
a parallel, side-by-side relation to one another and at the
certain pitch. In this regard, as shown in the dash-dot
circle detail in FIG. 3, each outer serrated bar 2 includes
‘an mwardly angled notch 4 which extends upwardly
along one of its sides to provide a seat for the suitably
contoured end of a fixing :element 5, which extends
laterally therein to prevent movement of the associated
outer serrated bar 2 in its longitudinal direction. Two
supporting tubes 6 are respectively connected at their
first ends to the opposite ends of the bar support 3 and
-at their second ends to another bar support (not shown)
to-provide a rigid framework.

Each outer serrated bar 2 includes a longitudinal slot
7 on each-of its upwardly extending sides near its left-
- hand end (as seen in FIGS. 1-3), and each inner serrated

‘bar 1 includes a driving bolt 8 extending outwardly
from each of its lateral sides, the driving bolts 8 fitting
within and being slidable along the respective fongitudi-
nal slots 7 of the associated outer serrated bar 2.

As can be seen from F1G. 3, the lefthand ends of each
set of inner and outer serrated bars 1, 2 extend through
a respective slot 16 in a housing part 11 and into a sepa-
rate cell-shaped chamber 135 contained within the hous-
ing part. The housing part 11 is formed of a base portion
12 and a cover portion 13, the cover portion 13 being
connected to the base portion 12 by two spaced apart

hinges 14 so as to enable the cover portion to be opened

up or closed with respect to the bottom portion as de-
sired (it is opened up in the upper half of FIG. 3 and
closed in the lower half). Each slot 16 is actually formed
in the base portion 12 such that the lefthand ends of the
nner and outer serrated bars 1, 2 are contained in the
portion of each chamber 15 located in the base portion
of the housing part (see FIGS. 6-8). A common axle 1¢
which extends through the cover portion 13 mounts six
rotatable coupling and controlling elements 9, each
element 9 being contained in a separate chamber 18.
Each element 9 includes a fork-shaped end which ex-
tends away from the axle 10, as well as an inwardly
“extending slot 17. The slot 17 of each element 9 is di-
mensioned so as to allow the upper edges of the associ-
ated inner and outer serrated bars 1, 2 to extend therein
when the cover portion 13 is in its closed position, while
the fingers of each fork-shaped end are shaped to en-

compass the opposite sides of the two driving bolts of
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the associated inner bar 1 which extend outwardly be-

yond the upwardly extending s:des of each associated
outer serrated bar 2.

‘The oscillation of the inner serrated bars 1 with re-
spect to their associated outer serrated bars 2 is accom-

plished by moving (oscillating) the housing part 11 back
and forth with respect to the bar support 3, thus caus-

1ing, via the elements 9, the inner serrated bars 1 to move

in their longitudinal dimenstion with respect to the
outer serrated bars 2, which are themselves stationarily

mounted on the bar support 3. In this regard, the hous-
ing part 11 includes two bores 22 in its base portion 12
(below the cavities 15), and extending with each respec-
tive bore 22 in a guide rod 20 which is fixed to the bar
support 3. Roller bearings in a bush 21 in each bore 22
enable the housing to be easily moved back and forth

along the guide rods 20. In addition, an electrical motor
23 is mounted on a cover 3a on the bar support 3, and

-via a gear 24 (the gear shaft is not shown) drives a cam

25 which, via a connecting rod 26, results in the back

_and forth oscﬂlatlon of the housing part 11 (see FIG. 2).

The connectmg rod 26 i1s connected to the housing part

11 at a point between the bores 22 and level therewith.

The details of each control structure which COOper-

ates with each coup]mg and control element 9 in the
cover portmn 13 of housing 11 is shown in FIGS. 6-9.

‘As seen in FIGS. 6-7 it can be seen that each couplmg
'and control element 9 is kept in p051t10n by a sprmg-—

loaded lockmg cam 30 which engages in a notch 35 in
the element 9 which extends parallel with the axle 10 so

‘as to deter rotation of the element 9 with respect to the

axle 10. Thus the fork-shaped end of each element 9 will

'engage the driving pins 8 of each associated inner ser-
‘rated bar ‘1 and, as the housing part 11 is caused to
‘oscillate back and forth with respect to the bar support
'3, cause the inner serrated bar 1 to correspondingly
‘move in its longitudinal direction and thus oscillate with

respect to its dassociated outer serrated bar 2. More spe-
cifically, and as seen in FIG. 9, each locking cam 30 is

backed by two pressure springs 31 which are respec-

tively located at the opposite sides of the locking cam
and are mounted on a screw socket 33 which is adjust-
ably positioned with respect to the rear of the housing

part 11 by an-adjusting screw 32. By rotational move-

ment of the adjusting screw 32, the pressure applied to

‘the locking cam 30 in the direction of the associated

element 9 (and thus the force needed to push the locking
cam out of engagement with the notch 35) can be

-changed. As indicated in FIGS. 6 and 7, the element 9
50 "1

1s normally moved a distance L by the oscillation on the
housing 11. This movement of the eclements 9 will cause
the driving pins 8 of each associated mnner serrated bar
1 to move a corresponding distance within the longitu-

‘dinal slots 7 of each associated outer serrated bar 2, 1.e.,

from first ends of the slots to the opposite ends, and
consequently the inner serrated bar will move the same
distance in its longitudinal direction.

Referring to FIG. 8, the swivelled condition of one of
the elements 9 1s shown which occurs when the housing
11 1s moving away from the support bar 3 (from the
position shown in FIG. 7 to the position shown in FIG.
6), but wherein the movement of the associated inner
serrated bar 1 has become jammed with respect to its
associated outer serrated bar 2 due to a fallen drop wire
having fallen between the teeth of the bars. As the ele-
ment 9 is forced to swivel about axle 10 due to jamming
of the inner serrated bar 1, the free end of a contact
spring 36 is caused to disengage from a notch 37 in the
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- periphery of the element 9 and move upwardly to

contact the contact strip 39 which is connected to an

electrical pin 41. Since the fixed end of the contact
spring 36 1s connected to the contact strip 38 which is
connected to the electrical pin 40, the circuit between
the electrical pin 41 and the electrical pin 40 will be
closed. The two electrical pins 40 and 41 can in turn be
connected by a suitable cable to a control relay for the
weaving machine with which the inventive arrange-
ment 1s used, 1.e., sO as to stop its operation when the
electrical circuit between the electrical pins inside the
housing 11 has been closed. The contact strips 38, 39
extend across the cover portion of the housing part such
that the swivelling of any of the elements 9 will close
the electrical circuit between the pins 40, 41.

Each of the elements 9 is allowed to swivel about axle
10 sufficiently that its forked end can completely disen-
gage from the driving pins 8 of the associated inner
serrated bar 1, yet automatically re-engage therewith
when the relative movement therebetween is reversed.
‘This may happen after the weaving machine and the
drive motor 23 have been stopped, due to a fallen drop
wire, and the drive motor 23 is subsequently started
again to facilitate location of the broken warp end. The
fallen drop wire will receive some blows, the strength
of which depends on the still-achievable oscillating
movement of the inner serrated bars 1, this being based
on the width of the gap between the serrated teeth
thereon and the amount of swivelling of the associated
element 9. The extent of the stress acting on the drop
wire is small, however, since the pressure of the springs
31 of the six spring pairs used in total is small compared
to the single spring used in prior known mechanical
warp stop arrangements.

Because each individual element 9 is independently
rotatable, individual indicating devices 45 can be used
therewith to indicate, either optically or electrically,
which of the various elements 9 are associated with
blocked inner serrated bars 1. This enables immediate
determination of where the fallen drop wire is posi-
tioned in the weaving machine.

Although a specific embodiment of the present inven-
tion has been disclosed in detail, it will be obvious that
various modifications therein can be made yet still fall
within the scope of the appended claims.

I claim:

1. A mechanical warp stop motion apparatus which
includes a multiplicity of spaced apart outer serrated
bars which are stationarily mounted to be parallel, side-
by-side relationship; a multiplicity of inner serrated
bars, each inner serrated bar being movable in its longi-
tudinal direction within an outer serrated bar; and
means to move each inner serrated bar with respect to
its associated outer serrated bar and to detect when any
of the inner serrated bars are prevented from movement
with respect to its associated outer serrated bar by a
drop wire falling across the serrations of the bars, said
movement and detection means including a housing into
which an end portion of each inner serrated bar extends,
drive means connected to the housing to move it back
and forth in the longitudinal direction of the inner ser-
rated bars, and multiplicity of coupling and control
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elements located in the housing, a separate coupling and
control element being attachable and disengagable from
the end of each inner serrated bar located in the hous-
ing, and separate means in the housing in contact with
each coupling and control element to determine if it has
become at least partially disengaged from the end of its
assocliated inner serrated bar due to blockage of move-
ment of the inner serrated bar due to a drop wire falling
across the associated inner and outer serrated bars.

2. The device as defined in claim 1 wherein each
coupling and control element is rotatable about a com-
mon axle which extends through the housing and
wherein the movement and detection means also in-
cludes separate adjustable spring-loaded locking cams
which contact the periphery of the respective coupling
and control elements to deter disengagement of each
coupling and control element from its associated inner
serrated bar.

3. The device as defined in claim 2 wherein an end
portion of each outer serrated bar extends into the hous-

~ ing, the end portion of each outer serrated bar located in
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the housing including longitudinal slots, wherein each
inner serrated bar includes drive bolts which extend
outwardly from its sides to slidingly extend through and
outwardly from the longitudinal slots in the associated
outer serrated bar, wherein each coupling and control
element includes a fork-like end which is capable of
surrounding the sides of the drive bolts on the associ-
ated inner serrated bar.

4. The device as defined in claim 3 wherein each
coupling and control element includes a first notch in its
periphery in which the associated adjustable spring-
loaded locking cam fits.

5. The device as defined in claim 4 wherein each
coupling and control element includes a second notch in
its periphery, wherein two electrical pins are connected
through the housing, wherein electrical contact strips
respectively in contact with the two electrical pins
extend across the housing, wherein adjacent each cou-
pling and control element is a contact spring, one end of
each contact spring being connected to one of the elec-
trical contact strips and the second end being positioned
in the second notch of the associated coupling and con-
trol element when the fork-like end of the coupling and
control element is symmetrically positioned around the
lateral sides of drive bolts of the associated inner ser-
rated bar, each contact spring being moved into contact
with the other electrical contact strip when the associ-
ated coupling and contact element is caused to rotate
about the axle sufficiently that the second end of the
contact spring 1s dislocated from the second notch
therein.

6. The device as defined in claim S5 wherein a separate
indicator means is electrically connected to each cou-
pling and control element to indicate whether its associ-
ated inner serrated bar has been blocked from move-
ment with respect to its associated outer serrated bar.

7. The device as defined in claim 5 including a sup-
port bar which fixedly supports all the outer serrated

bars.
- - ¥ % - -



	Front Page
	Drawings
	Specification
	Claims

